Abstract. A three-dimensional adaptive grid MHD simulation of the solar wind interaction with comet Halley shows that the boundary of the diamagnetic cavity is a closed, well defined surface. On this surface magnetic field neutral points should exist, and indeed, two O-type neutral points were found at the cavity boundary. In addition, the transition from closed magnetic field lines around the diamagnetic cavity to open field lines in the comet tail requires the formation of at least one X-type neutral point. Such a neutral point was also found in the simulated cometary ionosphere downstream from the cavity. The results of numerical simulations show that the plasma density near the neutral points increases significantly. This increase seems to be indicative of plasma escape from the diamagnetic cavity in the neighborhood of the neutral points, resulting in plasma jets.
Introduction
The innermost region of comet Halley's coma appears to be magnetic field free up to a distance of -• 4000 km from the cometary nucleus [Neubauer et al., 1987] . The magnetic field is swept out from this region by the nearly radially expanding ionized gas flow. A sharp jump in the magnetic field strength (approximately 20 nT per 10 km) forms the diamagnetic cavity boundary (hereafter DCB).
The thickness of the DCB is of the order of an ion gyroradius [Neubauer, 1988] . Cravens [1986] was the first to explain this narrow boundary layer and to correctly include the density peak which co-exists with the current layer. Goldstein et al. [1989] , using Giotto plasma data, were the first to observe fine structure of the DCB. At the DCB the outside magnetic pressure is balanced by the plasma dynamic pressure inside the cavity [Israelerich and Ershkovich, 1993] .
Upstream from the DCB, there is a magnetic barrier which is maintained by the friction between the almost stagnating plasma in the barrier and the neutral gas outflowing from the nucleus [Cravens, 1986; lp and Axford, 1987] .
The three-dimensional structure of the diamagnetic cavity cannot be deduced directly from Giotto magnetic field measurements. In particular, it is not clear whether the boundary is well-defined everywhere around the nucleus, The simulation and its main results have been described in [Gombosi et al., 1994 [Gombosi et al., , 1996 Powell et al., 1999] , and they will not be addressed here.
Results
In this discussion we will use the following coordinate system. The X axis is parallel to the upstream solar wind velocity vector, the Z-axis is parallel to the component of The radially expanding neutral gas is continuously ionized by the solar UV radiation. Inside the diamagnetic cavity the ionized particles continue to move with the same velocity as their neutral parents exhibiting a radial outward plasma flow. This outflow of the ionized gas is stopped at the DCB where its dynamic pressure is balanced by the outside magnetic field. Neutral particles can freely leave the cavity and continue to be exposed to ionizing radiation. However, beyond the diamagnetic cavity, the newly produced ions do not continue to move with the neutrals but instead gyrate At these points plasma jets are formed.
Conclusions
A three-dimensional adaptive grid simulation of the solar wind interaction with comet Halley show that two O-type neutral points are formed at the DCB. These two points are connected by a neutral line in the XY plane. The point where this line crosses the X Z plane is an X-type neutral point. All magnetic field lines in the immediate vicinity of the DCB are closed and they intersect the XY plane in the region between the cavity boundary and the neutral line. Near the neutral points, the ionized gas outflow from the nucleus leaves the cavity giving rise to plasma jets.
